ATP-sensitive potassium channels and skeletal muscle function in vitro.
Compounds that act at ATP-modulated potassium channels (KATP) were tested in an in vitro model of skeletal muscle ischemia. The extensor digitorum longus muscles were removed from anesthetized rats and placed in tissue baths, and contractions were elicited by electrical field stimulation at 0.2 Hz. During normoxia, the force of contraction gradually decayed to about 55% of the peak over 85 min. None of the KATP openers tested, cromakalim (300 microM), P-1075 (10 microM) and pinacidil (100 microM), affected twitch force during normoxia. However, when the muscles were made anoxic, all three compounds greatly accelerated the loss of function in a concentration-related manner. For example, the cromakalim/vehicle ratios of the area under the force-time curve during anoxia were 0.98 +/- 0.03, 0.77* +/- 0.03 and 0.72* +/- 0.04 for cromakalim at 30, 100 and 300 microM, respectively (*P < .05). Upon reoxygenation, muscles treated with the KATP openers recovered twitch force to a greater extent than those treated with vehicle. Glyburide (1 or 10 microM) had no effect on its own, but it was able to prevent fully the effects of KATP openers during both anoxia and reoxygenation, indicating that the effects of the KATP openers were mediated by KATP. These results suggest that KATP openers would not be beneficial in the treatment of skeletal muscle ischemia in vivo but that they may be useful in preserving skeletal muscle function in cases of ischemia followed by reperfusion.